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/\3f-yVX- K t e r t - ^f ^-^WV^flz-h, tert-^ 
9 U- K t e r t-^/t-t*Wy7* te r 

t -y^;WN°-^-^rS/Ti2^- K t e r t - :/^;Wl-;f 3f is* V M- K 
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5=-;i/^o/<>y-r >^i> ^.yiry=cjy, ^fM>*;7i; 4, 4* 
^nn^>!/7x;x 4, 4' -^^i^r^M^^iy^ffl/O 

i/7i;>i, T-feh^ai^^, 2, 2 h^pe/- 2 -7i-^7t h^ai 
2, 2 -*?X. h^cis- 2 - ^aix;br-fe h7x; 1 -fc Kn*5/5/* 
n^\^ri/;V77xx;^^r h>, N, N-j;^f;i/75;7t h7x;x 2-*^ 

l - [4- 7x-;i/] - 2 -*e;i/jfcy y ^nr«>- l 

^®7t h7x; ym. 2-^f;v7>b7^;>, 2 -x^;t/7> b^*; y 

, 1 -^nn7> h9*7 2 -y*;i/7^ F93fy 2-7577>h5 



2 0 
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#2 003 — 032091 



* 



ymory ym. 2, 4 -v^^^^y by. 2, 4-^x 



=¥-9->h>> 2 ->f yzfn\£))s?-**-y-y hym<D?-**y-y bym> 7th7 
x ; y V * =5- ;v>r # - ;k ^ y V * * )i^r & - )^<D^ $ - ;vmmtf& if e> 

[0 0 5 8] 

yb^vjjjim&mtenft^Ate. vuzyyvv i/-b (id iooii 

BizMLTftti L<&0. «fc*J#£ b<&l~l Oli^ffe 

So 

M^a«, 8 0~2 0 0TCfciiiit5 (f^s?#;i;fiiirif§^£-^£t-£# 

Tm<otiz>mtmiz<s£nz>vu$yT>7 v u-b (id ^«^-LT#e>tis 

[0 0 5 9] 

(2-2) ^i/^>r;b>r-;i/3i-^;i/ (xi) cD§gii 
^0^©^p^>T;i/^-^3i-^;u (xi) it&®A. tfy-f 

VS/T*- K -jRsS (C) 
[0 0 6 0] 



[0 0 6 1] 

(^tfr, R 34 , R 35 , R 3 6 fc£lFR 3 7 »^;n^;ftftfSB£l^^&£) T* 



iitl 5] 




2 1 
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0f #2003 — 032091 (Q) 

m<Diti)^ 0. l~10T'feS©^il<, S&tCttO. 5~3T*&£GD?W 
0. 8~2T^50^i^* LV^ 
[0 0 6 2] 

Ttfy-f ys/r*- FfcLTte. Mia (2) ©KwefeWfcjKy^f vs/r*- h 
£ rail © % © # & if £ ti S . 

S & 2 s r ft *ft * fe & £/ * n r ;v * Mt&m t r -fe > &c 

;k 2 -e Kn^ps/^^/tf— ;i/x-<^;K 3 Fa^f ^'y^;^lfx;l/x-7 : - 
;l\ 2 -t Fn^rS/- 2 -^^;i/yntf;i/tr~;i/x— 5-tFn3fS"0 
^;i/tf-;i/x-^;i/, 6 -n FndrS^df */;t/tfx;ux-^;i/, i/^n^^-9-> 
% J -ft^i tfx;i,x-^;t/^&tfe,;ft§ 0 
[0 0 6 3] 

*^®^i/^>7;i//r-;n-f;i/ (xi> &m<D%m, m*.&* mm 

So 

[0 0 6 4] 

SjSfifttt, ^Kii5 0~10 0-C, J:U»*L<tt5 5-8 5°CT*&£ . 

o 

[0 0 6 5] 

?l/#>-fb>K/&<£>fi§S{C, MCJSUT, *#^;HM», ^F9^h=3rS/ 



2 2 
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i#2 0 0 3 -0 3 2 0 9 1 

*ftm<DVU*yTJWr-fr^-'r)l (XI) ZimZfritybmMK J: y MS: 
l§^SM^H^^?S^'53i:tCJ:y, U^>TM-/l/i-fJl/ (XI 

) t}flni»*fett3«M»K:*y»s»fei-*s^M^&^t*s«l^«» (&T, 

[0 0 6 6] 

, ^l<li2 0 0~1 0 0 0 0T^ l J, i l J^b<»5 0 0~5 00 0T'l. 
[0 0 6 7] 

JHJ»tci:yKS:»^ , rSM^i§*&S!I©lB-&fitt, ^l/^>T;^~;i/x-^;i/ 
(XI) 1 0 0S*aS*>fcy 0. 0 1~10iI»T»ft5©*«Jf*b<,. o. o 
2 ~5S*BPT? y#* bV*. 

mmiz zm&mtbmz^mmwBit, mm. 5o~2oo°c 

[0 0 6 8] 

^ (xi) i o om*as»fcy o. oi-ioii^so^k, o. 

0 2~5S4aST?&-&©3^J:y#*OV^ 



ffif£# 2003-3035988 




^#2 0 0 3-0 3 2 0.9 1 ^ 



[0 0 6 9] 

ifI/»Bfciu zi-nyifM. 7*M/^h, v;i^-l^;* h^<z>M*£&c 

[0 0 7 0] 
(3) jKUx^^;i/ (ill) tf>$gii 

^:|§W©7KUx^^;i/ (III) It. MtIIZ, lk&®)A (^F^b<tt, Xtf* 

»ffi»^$:MMi:bT. (US P 6 1 4 3 8 4 0^) 

IT. ^$KlilO~8 0li%, J:Uff*l<tt2 5~.6 0H%m. 

*l<{j;10~8 0il%, *»;ff*U<tt, 2 5~6 0M*%T?*5. 
[0 0 7 1] 

Kn^^^S(Z)^;b»fc*^jK^^/i/a£©^^»fc©ifc», o. 8 
: 1. 0~1. 5 : 1. 0T°2bZ><Dtf1fr£L<. 0. 9 : 1. 0—1. 3 : 1. 

[0 0 7 2] 

~ji&.&tp<D5% (*e/i/jfc) JK-t^r**iTv^©*«»*b<, 20% (^;kfcb) 



fflIE4# 2003-3035988 




#2003—032091 




[0 0 7 3] 

MoiK'Jx^f^ (III) ©fii^^Ste, #C fr&v^ 

% jKU IXtM7^ h^-^£ LtftltSi^ 30000^100000 
0T? U<, $ e>{Cli3 0000-50000 0 H b< 
> 3 0 0 0 0~3 0 .0 0 0 0T'S§©^<1: *J^H\ 
[0 0 7 4] 

^^oDjKUx^-?;!/ (Ill) ©(fTf^Jc^SBflDfiJI^^MSr^-r**! 

mmn. tt««i«tt. w*tt, awit, wimt'Bu w 

[0 0 7 5] 

#»BM'JlXfA/ (I I I) tt, T^y^ffll ^ 

JC;&M;&0j»£t*&£fcfc^fgT*&5. «73y«fll©ttffififci:, iK'Jx^f 
;i/ (III) 1 0 0«*§|JtC*fLT 5~6 Oliit-^SOAW* bV>. ftrfa© 
ffl/ftfe [)K'JW^ (I I I) ^T^y«fBIS:^-rs^%] & 
*HNC««**4&#^ ftffi/ft&tt* MRU, «fe»B&ih5W 

, 0. 0 1~5M*%^LTV*T%J:<, tiH^ltit 
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[0 0 7 6] 

(3-1) x^f;i/7^ V I/- h (IV) <DWm 

*^®x^f;i/7i"Jl/-h (IV) it, IMA*fe}i/K'Jxxf;i/ (I 

ii) (ffib<tt»w?iioo~5ooo) tr^JM^feiifox 

[0 0 7 7] 

ft^A*fettsKU3i^^ (III) JC^fbT, 0. 9~2. OS 
* (=E;i/it) T*2bZ><Dtfftt. U<, 0~7 Ot3l?feS©3bW* 

a 

^ifflx^f^T^ U I/- h (IV) tt, (#i;b<&> 8 0-20 

0°C) T?S#U SfttS. 
[0 0 7 8] 

*Mox^f;i/7^yi/-h (iv) zyt&fcitm^v *uv&&fflt& 

M£Wl&*&Z.£IZ J: y, iXf;V7? U U- h (IV) 
*#W&jW*"£#-*-*«J*4fe («T, ifija«Ci:*at«ii:*»S) ##e>*i 

[0 0 7 9] 

Mf&mCKmmtitiZ^X'rfrTZV U-h (IV) ©jR^^Stt, 
Kli2 0 0~1 0 0 0 0, i»Jff*l<B5 0 0~5 0 0 
3fe*fett|»92;*^/M^g|*6mi:bTtt, buIH (2-1) ©t&IJ!?T*&tf 

IBJ&ttCtt, 8 0-2 0 O'Ctc^-ts 

) tcj:y«fliU xr--5^>y£iu 7#M/*?;*k y;^-i/^xh^©^ 

[0 0 8 0] 



. 2 6 
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i v) t>m&LTm*>nz>tfv ^XTjvb&ftm&tfv ^.^9-ji(om^^tti 

So 

[0 0 8 1] 

(4) T?V>r-)]/3L-T)\,tg<Dmm. 

-M*. (v) 

[0 0 8 2] 

[fl:i6] 



[0 0 8 3] 

(5£tf», n, r 1 , r 2 , r 3 , R 4 fe«fctJfR 5 tt**i-?*iUfaa4:HiS , e&y, 

&&*&t$T)i#~J]/x.-5-friifcn—Mi% (V I) 

[0 0 8 4] 



[0 0 8 5] 

(ss^ n, r 1 , r 2 , r 3 , r 4 &&z$R 5 iz^zi?nwm£mmv%>v, 




[ft 1 7 ] 




(VI) 
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TfrZ-Uy. t fetitlt; L < i(D7 'J - U> R 22 , R 23 £ 

-;bx-f^t -fb^A^^^b^rtf (I I I) £:r;i/;rx;i/x-<r;i/£ 

[Tetrahedoron, 28, 233-238 (1972)] £fc&^tf>#&&Cffit;T, X- 
TJV&mKJ&lCtt?Z£mz£t)mZ>Z.£tfT>£Z>o — JR5$ (V) (VI 

[0 0 8 6] 

(VII) 
[0 0 8 7] 
Kb 1 8 ] 

3 n2 d3 



R* R-'R* R 
r5 R 4 OR 1 r4 




(VII) 



[0 0 8 8] 

(5£if», n, R 1 , R 2 , R 3 , R 4 feJ;t>*R 5 li-etl^tlStffB^IHaT*fe§) 

-JR* (VIII) 
[0 0 8 9] 



mi£# 2003-3035988 




(VIII) 



[0 0 9 0] 

(5£tf», n, R 1 , R 2 , R 3 . R 4 fc<fctfR 5 -^tllif 13^1^1*1? & »J, 

R 25 . R 2 6 £J:tfR 2 7 &, *SRiR^, L < 

#fi^x-f;i/7^ji/-hit ^b^t (vii) 2-ni5 i ;i/>r^^y 

fett-?-©^^^^* L<tt, 100-13 OTCTiR/iSS-ftSifcKlJ: 
[0 0 9 1 ] 

js*t, (v) , (vi) , (vi i) (vi 1 1) T*mznz>m 

^*i-efty;wr— ;i/x-^;i/ (v) , y;i/^r— (vi) , x/K3f>>^ 
Ig (vii) *fcttx~T^7*y u- h (viii) tmmir 

r;i"?r-;bx-^;i/ (V) , 7jv^t~jv^-^;v (vi) , xjK*S/« 

ii (vii) *fettx-f;i/7^jv-b (viii) &-tom&iLteybmmz& 

7Jlstr-)l^-TJl (VI) , xjKdpS/MHI (VII) * £»x-^;i,y 9 V U 
-b (VIII) £Mm*1£\ZftmMK 



2003-3035988 




#2 003-032091 
[0 0 9 2] 

Mf8,y9Dizmmzti£T)i>r-j) / x.-T)v (v) , tjvT-jvu-tjv (VI 
) , XjK^S/«fl& (VII) $.fzteX.-9-Jl72 V Is- b (VIII) 

#i:L<te: 200 — 1 0 0 0 0T»»»J, «k»J^*b<li5 0 0~50 

[0 0 9 3] 

2-2) ©siwesa«bfe(Z)fcwsiK:iag'r«ii:^§« 0 

Sfl^D®^b^#«, ISffB (2-2) ©«WTfB«bfe©4:H«lK:«jfe'r* 

[0 0 9 4] 

%Atc^v%T, r 1 #x^;i/-e&*;> R 2 , r 3 , R 4 , R 5 &£X$XtfykmB. 
l Ltf^xtg^^zuc, hfiif;nxf;i/2 8. 9g, h;i/x>2 

^ijif;i/tf-;i/±~f;i/3 7 0 g (iK^9 4. 9%) £#fc 0 2 L #9*98 7 
^^ntc> fa & *i fcMsfcSB fcr-fe f SjK 'Jxf;i/(f-;i/i-f^3 6 

0 g, Mfc4 3 0 gfcJ:t)«7K2 5 0 g £;&D;IT 6 3 BtNSFSI#bfc. SJS?R 
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&atffttS*3KT?**nu mm^/w^mvt^ saif^sf*u mmv& 

tC7;i/ft: K$:ttSJK'Jxf ^lf-;n-f^3 2 0 1L SUS 

-fM3 0g, x^;-;H2 0g^itF7$-^>v!r;i/19. 5g$:^nx.. 
*|2 0kg/cm 2 $:#ALfc o h * 8 OTJfcflnfttU 4 ftHlft 

3f S/;i^£^t-SJtfy x^;i/b?x;bx:-^;L/a 114 g £#fc 0 
[0 0 9 5] 

/KaSPWa^ifcL ^;bA-5x-i/a>^nTh^7^- (GPC) lz£ 

[0 0 9 6] 
(GPC«#) 

#^A:TSKgel Super HM— TSKgel Super HM — 
M, TSKgel S u p e rHM-N (*y- («c) §8) &g[^IK:««IL/fe. 

#gf*B :fh5b:Fn77> (ilimi/^) 

: 4 0°C 

: R I [R 1-8000 (3ft V- (80 gg) ] 
[0 0 9 7]. 

»1] 



#1* 





(mgKOH/g) 


7k# 
( P P m) 


"PS 


a 


6 2. 6 


8 2 


1,915 



[0 0 9 8] 

ftll}-^A&C;i5V^ R^^y^fmiJ, R 2 , R 3 , R 4 £J:tFR 5 j^7.R 



3 1 



ffiSE# 2003-3035988 




#2003—032 09 1 

l L #9*58:79* njc, h ^x9Vt/x*9-;i/ 2 5. 3 g, h;bx>2 

jKu -f v^;i/trx;i/x-^;i/3 5 5 g &#£ 0 2 L#9*§g*9*:3 
*c, #e>ti^M^{cT-fe^-;i/$r^i-§7KU-f y^;i/tfx^x-x;i/3 50 

g, 2 0 gfcJctf^M 4 5 g ZMfLT 6 0 TIT* 3 Hfr|Uffll#Lfc. H*S?££ 

7;bftK?:fts^'J>fV7*f;v^;i/x-f;i/3 1 0g&#t o il su 

-M-fil/ 1 3 0 g, x* / -;^4 2 0 g£ <fctf9*-Xy>>r;i/ 1 9. 5g& 
MX. *|2 0k.g/cm 2 liAlf:. h * U- 8 0 °C KMWi U 4 

t: Kn^^;vs&^t*^jKy-ry^;i/t:x;i/x-^;i/b 1 1 1 g&#fc„ 

[0 0 9 9] 

#e > tifeM^^fciiKn^>>;L'a&^'rS/i<u-fyy'5 1 ;i/^x;i/x-^;i/b© 

&n 2 mK^-t, * a* &&m*&^m i fB*8<z> g p 

[0 10 0] 

[^2] 

3&2f£ 





(tngKOH/g) 


7k# 

(p p m) 




Mw/M n 


b 


5 8. 2 


7 5 


2,250 


1 . 2 3 



[0 10 1] 

SrfflV^ m3^{C^1-@B-&M^T% ^y^a y h& (^m^: 12 0°C, H£g 



ffiSE# 2003-3035988 




#2003—03209 1. 
J$IBJ : 6 mtft,U& : 80TC, ft/ft ftR : 7 2 B#|S) fC«fc »J tfU b# > 1 & 
[0 10 2] 

[56 3] 
03^ 





Pi^tcfc Kb**/* 

(g) 


•^71- y'U^ 9 > 


1. 4-7* 

(g) 


1 


a : 7 2 . 2 


19.3 


3. 5 



[0 10 3] 

aKU 1 cDS*¥*^^*S:^5^tc^f . HfWifiGPCi: 

[0 10 4] 
H»J2, 3 : tKU tfl^><Z)$g3£ 

[0 10 5] 

H43E 





(g) 


i?7 ^-)V* $1/ 
(g) 


1, 

(g) 


2 


a : 8 6 . 9 


4 9. 7 


13.4 


3 


b : 76. 1 


2 0.2 


3. 6 



[0 10 6] 
[0 10 7] 



3 3 
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^#2 0 0 3-0 3 2 0 9 1 







1 


3 9, 7 0 0 


2 


5 0, 2 0 0 


3 


5 1, 3 0 0 



[0 10 8] 

jKU^^^X>^Ut|— ;i/ [0^W^ (*) m. ^:G-2 0 0 0, 
f : 52. 2mgKOH/g, iWtf#^* : 1 9 0 0] £MV\ H6^{C^-T 



[0 10 9] 

[^6] 

06^ 





(g) 


V s 7 i = IV * ? 1/ 

(g) 


1, 4-7? 
(g) 


4 


110.4 


5 2. 1 


14.1 | 



[0 110] 
[0 111] 

[fit 7] 



I7t 







i 4 


9 8, 0 0 0 



[0 112] 




ffiSE# 2003-3035988 



^#2 0 0 3-0 3 2 0 9 1 

o 

: ^MtpT'l 6 Or (jKU 1) , 1 8 or (tKU *l/#>2) 

, 8 Or OK'J ^l/^r>3) „ 18 0"C (/K'J-)l/^!>4) T'5^MUfc 0 
%kzf\s*3kW : 1 6 0*0 (aKU , 180*C(jKU^U*>2), 8 

or (jjfy ^L/^>3) , i8or(3tfu?u#:/4)T% i50kgf/ cm 

2 , 120#fS, 30kgf/cm 2 , 3 0#P»JEb, i^V^T2 0°C^, 70 
kgf/om 2 , 120WElf;, 
[0 113] 

JtSBOJfty ? V#>:7^;i/-MCoV^ J IS K — 7 3 1 1 &C#£o T 2 3 r 

T*9foSBy«jBt&fTofc. *©»)eiif*, ^/i/agd^mh, thf (f h^tK 

[0 114] 

[318] 





mm 

(JIS A) 


100% ^E- 
(MP a) 


mm 

(MP a ) 


&mmm 

(MP a) 


•(%) 




THF 

& A? 


l 


6 5 


1 . 6 


2. 9 


1. 4 


15 0 0 


O 


O 


2 


8 4 


8. 3 


9. 5 


9. 3 


2 3 0 


A—O 


O 


3 


6 6 


1 . 7 


2. 7 




16 0 0 


A—O 


o 


4 


5 2 


0. 9 


1 . 1 


0. 7 


4 6 0 


X 


X 



[0 115] 

M8m*(DmW%k. THFtiffi (f >^0. 2g£THF99. 8gtC» 

t h F^ft : o^mmte u x^mmib y 



3 5 
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_ A#2 0 0 3-0 3 2 0 9 1 A 

[01 1. 6 ] 

~h 3 5 8. 4 g, T»#fe®3R«tCt Kn^rS/^aSfe*-*- «#'JIfA/ 

^—JI/H-tJI a 3 8 3 g (0. 2^;!/) £J:tf4, 4' -SMV$/7*-h 

^n^>>jM^i0 4. 8g (o. 4^e;i/) K. &m%m&m 

m.rizxmwh'D-Di ov^xmmh. i o°c^u^t^t2mmR^m»r^ 

. VNofc^/&M^%£^£T*#£PU 2 — t: Kn^r^xf ;i/7^ y i/ — h 4 
6. 4g (o. 4=e;i) ZMH. 8 ovizMMVT 2mmfci&Z-&f=.o Rjfc&m 

[0117] 

tfv***/7u\s]sy>fvn-jv i^mmjim m) & s^:pp-2o 

0 0, 7kmgffi : 5 5. 5mgKOH/g, flCW^* : 2 0 0 0] fcffiV^ 
[0 118] 

C*9] 



m9m 





(g) 


- K 

(g) 


i, 

(g) 


5 


12 2. 5 


6 1. 0 


16.5 ! 



[0 119] 
[0 12 0] 
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Miom 



1 ^fy^u^^ 




5 


12 1, 0 0 0 



[0121] 

iiftftXlt S3, : F 9 - 3 0, 7fC^*ffi : 5 5. 3mgKOH/g, 

: 2000] &mv\ mi l^Jc^-raj-^ja^T, UMl fcf3# 
izLTtfV vuxye ZMMlsfr. 

[0 12 2] 

[*1 1] 





7jf y xxr^ 




l, 4 — >- 






? v^-T y -y 






(g) 




(g) 






(g) 




6 


12 2. 8 


6 0. 5 


16. 7 



[0123] 

[0 12 4] 
CHI 2] 



01 23? 







6 


9 3, 0 0 0 



[0 12 5] 
ttlfcftl 2 : WTKffi 




[Hi 0] 



ffiHE4# 2003-3035988 




^#2 0 0 3-0 3 2 0 9 1 



PA±0)^t)K.VXn^V ?b#>l~3fei:tf5, 6<D©2M££J£*Ttf><i:5 

[0 12 6] 
»18] 



mi 3m 







m&m (%) 


7 Bf 


1 4BI 


1 


8 6 


8 2 


2 


7 9 


8 2 


3 


9 0 


8 5 


5 


3 4 


2 6 


6 


2 3 


7 



[0 12 7] 

*»W©3KU 9 ls*y 1-3 ttaKU 5, etRmisX, «*ifeif*f£ 

[0 12 8] 

[0129] 

[0 13 0] 



ffi§E#2 003-3035988 



^| #2 0 0 3-0 3 2 0 9 1 



Ml 41 



mi 4m 





7Bt mm^m^&^wm (%) 


I 


1 0 8 


2 


10 3 


3 


1 1 1 


5 


6 7 



[0131] 
[0132] 

[0 13 3] 

tSJMii nmu^'mvmr=.^v yu*y7j>v&K^^x. j i sk6 9 1 

[0 13 4] 
[3S1 5] 



SSI 5f£ 







2 


3. 7 X 10 1B 


3 


8. 1 X 10 JS 


5 


1. 0 X 10 13 i 


6 


4. 9 X 10 14 



[0 13 5] 

&ftm<D#iVVU&y 2, 3J£, tKD^#>5, 6 £.fcbgebT> 
[0 13 6] 
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£ #2 0 0 3-0 3 2 0 9 1 ^ 

'Jxf;i/bf-;i/X-f^a5:l 53g (0. 0 8^1/) , p^^u-ji-f^yM 
(DMBA) §16. 9g (0. 1 1 *fc&#k li#H^Tt^b*^ 

TCic#fflUfelfe, >f yjfcnysM yyy*- h (ipdi) i i 7. 8g (o. 

5 3^1/) &lHISMtiTl/fe. ITIITt, y^n^SS*: 8 OX^Zfik 
fco S»S:6 0iCST*MU hUxW^^l 1. 6g (0. 1 

[0 13 7] 

#£>;ft£? U^yyi/JKU T-KUfc^^r'tf— T?3 000~4000r p mX 

««su 4 s o g&^L-foina., * y#yyystfy 

yy^y (eda) 19. 9g (o. 3 3=e^) @ m®yk&# y * y y 
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